Identification of an atypical insect olfactory receptor subtype highly conserved within noctuids.
Olfaction is primarily mediated by the large family of olfactory receptors. Although all insect olfactory receptors share the same structure with seven transmembrane domains, they present poor sequence homologies within and between species. As the only exception, Drosophila melanogaster OR83b and its orthologues define a receptor subtype singularly conserved between insect species. In this article, we report the identification of a new subtype of putative olfactory receptors exceptionally conserved within noctuids, a taxonomic group that includes crop pest insects. Through homology-based molecular cloning, homologues of the previously identified OR18 from Heliothis virescens were identified in the antennae of six noctuid species from various genera, presenting an average of 88% sequence identity. No orthologues were found in genomes available from diverse insect orders and selection pressure analysis revealed that the noctuid OR18s are under purifying selection. The OR18 gene was studied in details in the cotton leafworm, Spodoptera littoralis, where it presented all the characteristic features of an olfactory receptor encoding gene: its expression was restricted to the antennae, with expression in both sexes; its developmental expression pattern was reminiscent of that from other olfactory genes; and in situ hybridization experiments within the antennae revealed that the receptor-expressing cells were closely associated with the olfactory structures, including pheromone- and non-pheromone-sensitive structures. Taken together, our data suggest that we have identified a new original subtype of olfactory receptors that are extremely conserved within noctuids and that might fulfil a critical function in male and female noctuid chemosensory neurones.